Investigations concerning the effect of X-irradiation on the secretory activity of the testis have yielded conflicting results. In early years, Witschi et al. (1932) and Momigliano and Essenberg (1944) found that sex accessory organs in males increased in size following irradiation. These were supported by Gunn et al. (1960) and Ellis and Berliner (1964) , who demonstrated that X-irradiation produced an increase in sex accessory organ weights and an increased response to gonadotro phin. Recent studies of Inano and Tamaoki (1968) have shown that X-irradiation ac tivates some specific enzymes related to androgen biosynthesis in the testis. On the contrary, Wall (1961) confirmed the early observations of Heald, Beard and Lyons (1939) that following irradiation there was a significant reduction in the secretory function of the testis. Abbott (1959) also raised objections based on his failure of observing excess secretion of androgens by the testis after X-irradiation.
Since these effects of X-irradiation have been demonstrated by an indirect measure such as the change in the weight of sex accessory organs, it seemed des irable to reinvestigate this problem by measuring 17-oxosteroids in spermatic vein blood. This report deals with the short-term observations on the followings : a) secretion of 17-oxosteroids by the testis following X-irradiation in the dog, and b) response of the irradiated testis to pregnant mare serum.
EXPERIMENTAL METHODS
Mongrel adult male dogs, 9.6 -17.7kg in weight, were used. In the first part of the experiments, each animal was anesthetized with 25mg/kg of sodium pentobarbital given intravenously. Within 30 min after anesthetization, the left spermatic vein was cannulated by use of the procedure identical in most respects with that described previously (Yamashita, 1966) . After two control samples of spermatic vein blood were collected, the animal was placed in a supine position on a table and arranged so that the scrotum would be within a vertically oriented X-ray beam generated by an X-ray machine operated at 200 KVp and 20 mA, with 10mm Cu filtration. The target skin distance was 30 cm and the dose rate 60 R/min. The irradiation was applied to the testes by the passage of the beam through the scrotum and the dose was 200 or 2,000 R. Then, samples of spermatic vein blood were collected 15, 30, 60, 90, 120, 180 and 240min after Xirradiation. In addition, on the 2nd, 7th, 14th and 30th days of irradiation, spermatic vein blood was also collected under sodium pentobarbital anesthesia. In the second part of the experiments, the testes were irradiated with 200 or 2,000 R previously. On the 2nd, 7th, 14th and 30th days of the exposure, the animal was re-anesthetized with sodium pentobarbital and the right testis was removed for histological and histochemical examina tions. Then, the left spermatic vein cannulation was made. One hr after these treat ments, pregnant mare serum (PMS, 40iu/kg) was given into the left saphenous vein and this was followed by intermittent collections of the spermatic vein blood at intervals up to 4 hr.
Estimation of total 17-oxosteroids in samples of spermatic vein blood. Blood samples were obtained from the left spermatic vein. Plasma was separated from heparinized blood under refrigeration and levels of free unconjugated 17-oxosteroids in 3 ml of the plasma were measured by the method of Gardner (1953) with minor modifications as described by Yamashita (1966 
RESULTS
The secretion of testicular 17-oxosteroids following X-irradiation ---Control level .
•ü•\•ü Exposed to X-ray. The response of the irradiated testis to pregnant mare serum on 17-oxosteroid secretion 1) Control experiments. As a control for the secretory response of the irradiated testis to pregnant mare serum (PMS), PMS (40 or 80 iu/kg) was given to non-irradiated through the left saphenous vein dogs . Four dogs, injected with 40 iu/kg of PMS, showed no marked increases in testicular 17-oxosteroid secretion . However, on increasing PMS to 80 iu/kg, 17-oxosteroid secretion in another 4 dogs had increased markedly and the hypersecretion was sustained over 4 hr. The results are shown in Table 1 .
2) Experiments two days after irradiation. After intravenous injection of PMS (40 iu/kg), 5 dogs which received 200 R showed striking increases in the secretion of 17-oxosteroids by the irradiated testis over a 4 hr period of observation . Maximum increase occurred within 60-120 min after the injection . In addition, 3 out of 4 dogs which received 2,000 R showed appreciable increases in testicular 17-oxosteroid secretion after the injection of PMS (40 iu/kg) , but the remaining one, in which the pre-injection level of 17-oxosteroids was below the measurable limit, did not show so significiant increases in the secretion within 4 hr .
3) Experiments seven days after irradiation. In 5 dogs which received 200 R , the administration of PMS (40 iu/kg) produced distinct increase in the secretion of 17-oxosteroids. When PMS (40 iu/kg) was injected to 4 dogs which were subjected to 2,000 R, 17-oxosteroid secretion in 3 dogs was increased considerably , but in the remaining one there was no marked increases . 4) Experiments fourteen days after irradiation . When PMS (40 iu/kg) was injected intravenously to 4 dogs irradiated with 200 R , there were considerable increases in testicular 17-oxosteroid secretion and the secretory response was sustained over 4 hr. With 5 dogs which received 2 ,000 R, the injection of PMS (40 iu/kg) produced marked increase in 17-oxosteroid secretion in 3 dogs , and in 2 d ogs the increase was not so pronounced .
5) Experiments thirty days after irradiation . In 4 dogs subjected to 200 R, PMS injection (40 iu/kg) led invariably to increase in the secretion of 17 -oxostero ids. However, in all cases , there was a biphasic response to PMS, showing a slight decline in response at 60 90 min after injection . At 2,000 R, 2 dogs responded with a slight increase , but 2 other dogs failed to show an increase . The results in experiments with 200 R are shown in Fig . 2 and those with 2,000 R in Table 2 .
Histochemical and histological findings
The examiation was made only with the testis ir radiated with 200 R. Histo chemically, the control non-irradiated testis show ed an appreciable activity of secondary alcohol dehydrogenase in the Leydig cell areas but apparently no When a higher dose, such as 2,000 R, was used, the secretory response of the irradiated testis to PMS appeared to be considerably stimulated as in the case with a lower dose, but in a few cases the stimulation of the testis appeared to be lost within as early as 1-6 days after exposure. This was not observed at the lower dose. Therefore, the incidence of partial functional impairment of the Leydig cells would be frequent at doses more than 2,000 R.
